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NBIS BRIDGE RATING, POSTING & SIGNING

I Christopher R. Williams, P.E. — Assistant State Structure & Bridge Engineer March 10, 2020



Goals today...

* Provide overview of regulatory authority

 Review of the National Bridge Inspection Standards (NBIS) requirements
to perform load ratings

* Discuss upcoming changes in bridge weight limits and planned
Installation of new signage

 Explain what resources VDOT has made available to share information
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Why Bridge Load Ratings?

To calculate safe load carrying capacity so risks can be mitigated.
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Regulatory Authority

Virginia Law — Title 46.2, Chapter 10

e Article 14 — Maximum Vehicle Size, Generally
* Article 15 — Maximum Vehicle Widths and Heights
« Article 16 — Maximum Vehicle Lengths

« Article 17 (46.2-1124 thru 46.2-1127) — Axle Weights and Spacing and
weight limitations

« Article 18 (46.2-1139 et seq.) — Permits for Excessive Size and Weight
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Regulatory Authority

Virginia Administrative Code — Title 24, Agency 20
 Chapter 80 (Overload 5% Permits per 46.2-1128)

 Chapter 81 (Hauling Permits)
« Section 60 (Legal Weight — Chart 1)
« Section 70 (Single and Tandem axle weights without Engineering Review)
« Section 80 (Maximum weight without Engineering Review — Chart 2)
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Background:
Advancements in the Trucking Industry & What it Means for DOTs

Commercial truck manufacturers have developed more efficient vehicles with
four, five, six and seven axles capable of carrying overall heavier legal loads
because the weight is spread across more axles

The Federal Highway Administration (FHWA) has deemed these vehicles
Special Hauling Vehicles (SHV)

SHVs have a higher concentration of weight in a shorter length than previous
typical hauling vehicles

Bridges built before 2007 were not designed for vehicles with these
concentrated loads

DOTs nationwide must now update bridge load ratings based on SHV legal
weight standards due to FHWA mandates to align with today’s trucking
standards
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Examples of Special Hauling Vehicles (SHV)

Four Axles Five Axles

Six Axles
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Overview: VDOT’s Bridge Inventory

« 21,213 bridges

Ranging from 195 years old to <1 year
Average age - 49 years

FHWA defines a bridge as greater than 20 feet in length. These are included in the
National Bridge Inventory (NBI) - 13,592 bridges

VDOT has 7,621 bridges less than or equal to 20 feet in length. These are not included in
the NBI but are part of the VDOT bridge safety inspection program.

 VDOT inspects and load rates ALL structures to National Bridge
Inspection Standards (NBIS) requirements - though not required to.

« All bridges will be evaluated based on the FHWA SHV mandate

 VDOTs NBIS program includes both VDOT responsible and VDOT
oversight bridges (those owned by others for which we report to FHWA)
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FHWA SHV Load Rating Mandate

Specialized Hauling Vehicles (SHVS)

« FHWA Memorandum (11/15/2013) directed states to consider the effects of these vehicles for
all structures. (https://www.fhwa.dot.gov/bridge/loadrating/131115.cfm)

« SHVs meet the Federal Bridge Formula (FBF) chart defining Legal Vehicles
« Have been determined to exceed the force effects of the FBF envelope

| Posting Load vs. Rating Factor
m nia‘UonaL
> highway )

son mvensary iNstitute

LRFR Loading Rating Equation
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https://www.fhwa.dot.gov/bridge/loadrating/131115.cfm

why the FHWA Mandate?

« SHVs meet federal legal weight standards and are defined in the
AASHTO Manual for Bridge Evaluation (MBE)

« The NBIS is governed by 23 CFR Part 650 Subpart C — which
Incorporates the MBE by reference

« SHVs comply with FBF and are legal vehicles in all States*
* SHVs do not require a permit in Virginia

*unless State law explicitly excludes the use of such vehicles

SHVs may be the same length or shorter than typical
hauling vehicles and be able to legally carry a heavier
load because they have more axles. This means more
weight concentrated in a shorter span.

Seven-axle SHV Tractor Trailer
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Potential Impacts of New Weight Restrictions on Bridges

* Agency Impacts
« Some bridges will need updates so they are not weight-restricted to
accommodate heavier vehicles where emergency response/commerce would

be affected
Working to determine bridges that would present greatest impacts

« Mitigation of Impacts will result in additional costs
Engineering Evaluation
. Field Signage
. Updates to some bridges

* Trucking Industry

« Once new weight restrictions are posted, may mean SHVs would have to take a
different route to avoid weight-restricted bridges
GIS mapping tool being developed — Truck Web

 Industry and citizens must become accustomed to new signhage
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Examples of Signage

+  Signs show familiar icons/visuals BRIDGE
WEIGHT
LIMIT

10
TONS
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Examples of Signage

Signs show familiar BRIDGE

iIcons/visuals

Drivers distinguish by axle WE|GHT LIM'T

count and gross vehicle
weight
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Examples of Signage
N

P

«  Signs show familiar BRIDGE
icons/visuals

 Drivers distinguish by axle WEIGHT LIMIT

count and gross vehicle
weight

\WDOT |



Signage Reference Sheet

'\VDEI g e Bridge Weight Restrictions

and Signage

Under ding Weight Restriction Signs for Bridges in Virginia

Manufacturers are building freight vehicles and emergency vehicles capable of camrying heavier legal loads, and updated federal
legal weight standards for bridges take into account these heavier vehicles. Due to these changes, the Virginia Department of
Transportation (VDOT) is installing new weight restriction signs at some bridges and culverts beginning in September 2019
Previously existing signage will remain at some bridges.

The new weight-restriction signage indudes visuals that are familiar to commercial vehicle drivers. Drivers will distinguish weight
restrictions by axle count and gross vehicle weight (see typical examples on page 2).

Weight restriction signs for bridges and other structures are in place o keep motorists safe and to maintain the integrity of the
structure. An overwaight vehicle could damage a bridge or cause it to fail, leading to serisus injury or death. Per Virginia law, it is
illegal for an overweight vehicle to cross a bridge or culvert, and doing 50 could result in significant fines.

it is the driver’s responsitility to know the weight rating of their vehicle.

Bridges Maintained by Other Entities

VDOT maintains most bridges and culverts statewide. However, some structures are maintained by cities, towns, counties or toll
road operators. VDOT works with these entities to promote consistent signage statewide, but it is possible that some signs may
vary. Drivers must obey all weight-restriction signs.

Vehi

e Types

A Single-Unit Vehidle is any vehide with a trailer A Multl-Unit Vehicle is any combination of tractor
permanently attached to the tractor, regardless of the and trailer that can be easily separated. These vehides
number of tires, axles or axle configuration. are also sometimes referred to as truck-tractor,
semitrailers or combination vehicles.

Additional Information

To leam more about trucks, legal weight for different vehide types and hauling on Virginia roads, visit www.dmv.virginia.gow/
commerdal or www.virginiadot.org/info/trucking-main.asp.

Available via the VDOT and DMV websites

Bridge Weight Restrictions

and Signage

Typical Weight-Restriction Signage

BRIDGE
WEIGHT

LIMIT All vehicles, Including attached trallers

10
TONS

BRIDGE
Single-unit vehicles with 2+ axles, any configuration
WEIGHT LIMIT Examples: cars, pick-up trudks, panel vans, box trucks, moving trucks, fiat-bad
AXLES ’ trucks, buses, dump trucks, conarete trudks, aane trucks, etc.
2+ 227 Combination vehicles with 3+ axles

Examples: ractor-traiersisemitrailers, cars towing boats or trailers, pick-up trucks
AXLES g with fifth whes! trailers, flatbed trucks with trailers, stc.
3+ 38T

Single-unit vehicles with 2 - 3 axles, any configuration
Examples: cars, pick-up trudes, panel vans, bax trucks, moving trucks, fiat-bed
BRIDGE trucks, buses, dump trucks, conate trudks, dane trucks, etc.

WEIGHT LIMIT Single-unit vehicles with 4 - 5 axles®

Examples: dump trucks, cancrate trucks, crane trucks, tc.

AXLES 4§
- Single-unit vehicles with 6+ axles”
2-3 227 Examples: dumg trucks, moncrete trucks, crane trucks, stc.
4-5 25T
Combination vehicles with 3+ axles
&+ 27T Examples: ractor-traiersisemitrailers, cars towing boats or trailers, pick-up trucks
ith fifth-wheel trailers, flatbed trudks with traiers, etc.
AXLES pmup| @ ™ ' '
3+ 38T *Mavable ae configurations apply only if the axe is lowered. For example, a tuck
with four lowered axles and two raised axles must abide by the weight restrictions
for four-axle trucks.
Mate: The number of on each sl isnotto be as the only possibility for that particular vehide.

Signage rmay or may not include the word ‘bridge.’
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Resources

« To learn more about trucks, legal weight for different vehicle types and
hauling on Virginia roads, visit www.dmv.virginia.gov/commercial.

* For information regarding VDOT’s efforts and materials used during this
discussion, visit www.virginiadot.org/trucking.

 Programmatic Questions

* Chris Williams, Assistant Division Administrator, Structure and Bridge
®  Christopher.Williams@vdot.virginia.qov
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Resources

www.Vvirginiadot.org/trucking

Hame  Info > Virginia Trucking Resaurces

» Travel Center

Traffic Information

511 offers
reak-time ¥affic
info. Anytime you
nesd & anywrere

Weight, Height or Width Restrictions at Bridges and Tunnels

Bridges
‘farious bridges statewide have restrictions on the weight, height, or width of wehicles. Signs posted
on the highway at the affected bridges indicate these restrictions.

Find restricted bridges: For 2 current listing (updated daily) of bridges statewide posted with
resiricted weight limits (does not include height or width limitations), click here.

& map of siaie-maintained bridges with restrctions on height, width as well 3= weight bridges i=
available upon request to vdotmapfiles@wdot. virginia. gov. The mapping is updated bi-annually.

h 4

you ara

ERIDGE
WEIGHT LIMIT

SMART SCALE Dashboard
Funding tha nght transportation projects.

AXLES 49
2-3 227
45 257
&+ 27T

Rows 5

SMART
SCALE DASHBOARD

AXLES qiug
I+ 38T

Virginia Roads

Your ane-stop sourse for VDOT maps, oata

ana peaject info.

VIRGINIA

Connect With Us!

Visit Our Social Madia Pages »

RT &
| just
Remember. ] Polis are open from
6:00 AM until 7.00 PM &, Absantes
baio..

B minutes 300

gy Ewctian Day.
place at
9 oholo
gl Folis

Other Links
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0 VirginkaRaads.arg Fortal

© Opan to the Pubic

O Highway Safaty Chalangs

O Six-Year Improvemant Program database

* Newsroom
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ADOU S0 onact -ps o SMART SL# asnboarc

: REPORT A ROAD PROBLEM t 800-FOR-ROAD (800-367-7623)

» Info Center » Business Center » Programs  » Projects & Studies

*Virginia Trucking Resources

New Bridge Weight-Restriction Signage Information Session

18wl The Virginia Department of Tranzportation (VDOT) will hast an anline information session aboul new stalewide
bridge weighl resinction signage on Wednesday, Nav. 13, at 2 pm. Alink o the bvestresm will be posted bere a few
hours before the event.

Everyone affected by these changes ~ thase in the trucking industry, business owners and drivers - is encouraged to
participate

For more information about the event and 1o RSVP, chick here. Informations malerials shared dunng $ie session wil be
pozted below for those unablke to atlend

Vehicle Size, Weight, and Equipment Requirements

Virginia bas vanous requirements regarding vehicke size (length, width, and height), wesght, as wel as equipment and
=afety devices (e.g. fres, lights ek:.) for Favel on e commanwealth's highways

See the Department of Motor Vehicles (DMVY) “Size. Weight, and Eguipiment Requirements” for detsis. Phane: 804487
7100

For size and weght services for motor carmners, such s information an manitoring, inspection and enforoament, vehicke
size, weight, and equipment reguirements, etc., contact DMV's Molor Carier Senvices Division al 804-249-5130.

Hauling Permits

Overweight and aversized loads (those not conforming to Virginia's vehicle size and weight requirements) need permits
ta travel legally in Virginia,

See DMV's Hauling Permits bare or cortact the DMV Hauling Penmit Section at 804-497.7135

Highway Restrictions and Limitations

Viarious lighways, bridges, and bridge-tunnels kave sze and weight restrictions or other
requirements. These are befow.

Hazardous Material (HAZMAT) Restrictions

For information on the iransport of hazardous matenats on highways in Virginiz o through one of
the six stste-owned lumels, see DMV's “S Weight,_and Equipment Requirements.

For informagan on fransporing hazardous malerials Brough the privately owned and martained
Chesspeake Bay Bridge- Tunnel, see hitp-iwww.cbbt combazmat himl or call 757-331-2860.

Note: The Airport Tunnel in the cily of Roanake (Route 118} is restricted to 3l hazardous matenals. A
supgested detaur: Hershberger Road (Route 101) to Williamson Roed (Route 11), then Peters
Creek Roed (Route 117).

Weight, Height or Width Restrictions at Bridges and Tunnels

Bridges BRIDGE
Various bridges statewide have restrictions on the weight, heighl, or width of vehicles. Signs posted WEIGHT LIMIT
on the highway at the affecied bridges indicate these restrictions, AXLES 4
Find restricted bridges: Fue a currant lsting (updated daily) of brdpes stalewide pasted with 23 221
restricted weight imits {does not mclude height ar width EmitaSons), dlick bere. 4-5 257
6+ 271
Amag of shle-maintained brdges with restnctons on heighl, width as well as weight bridges = AXLES AN


http://www.virginiadot.org/trucking

Weight, Height or Width Restrictions at Bridges and Tunnels

ReS O u rC eS Bridges BRIDGE

Various bridges statewide have restrictions on the weight, height. or width of vehicles. Signs posted | WEIGHT LIMIT
on the highwa, T frreif Tee AXLES 489

. . . . Find restricted bridges: For a current listng (updsted daily) of bridges statewide posted with 2-3 227
WWW.VI rq iNi ad Ot o) rq /t ruc kl n q restricted weight limits {does not include height o width limitations), click here. 45 257
. . &+ 27T

& map of state-mairtained onidges W o ] = well 35 waight bridges is AXLES ‘"

available upon reguest to vdotmapfiles@wdot. virginia. gow. apping is updated bi-annually. I+ aesT

Live spreadsheet shows all
bridge weight restrictions
once signs have been installed

DS s
Year Year : 2 3 Unit Combination
. 3 Func Struc Last = o Unit Vehicle - . Structure Length = Structare Width
Route Route Name . Built Recm( Recnst . NBI Obslt Defic Inspected £ i Vehicle - Posted Responsihility & &D
(State) (Fed) ! Posted Capacity (in ‘ ‘
‘ 5 Capacity L
Capacity (in tnnsi tons)
(in tons)
Bristol E ’t_!].l 00770 [ ASCUE ROAD 6233 0018681 | INDIAN CREEK Bridge | 1932 (0 -1 3 3 6 N Y |FO T/117/2018 |Posted |0 27 40 VDOT 53.0999984741211 | 21 283 Secondary | 10/28/2019
Bristol g;ﬂc::son 00083 [ROUTE 0083 104¢ | 0005818 [ BRANCH Bridge | 1841 |0 -1 5 5 6 N N |FO 1152019 | Posted |0 27 40 VDOT 12.1000003814697 | 26.6000003814697 | 5628 | Primary | 10/28/2019
Bristol Wythe County | 00052 E::))RT CHS 1014 10019539 [ GLADE CREEK Bridge | 1932 (1950 | 1950 |5 3 6 N T 3/4/2019 (Posted |0 27 40 VDOT 22 36 2738 |Pomary |10/28/2019
Bristol Lee County 00604 [ROUTE 604 6333 0010779 | BRANCH Bridge | 1832 |0 -1 6 6 5 N N 12/8/2017 |Posted |0 27 40 VDOT §.80000061853027 | 19.3699906183303 | 61 Secondary | 10/28/2019
Bristol g"r _glm 00694 lil(;)?f\_[) EOORS 6230 (0019123 | BRANCH Bridge | 1932 (0 -1 4 4 3 N N SD |7/8/2019 ([Posted |0 27 40 VDOT 13 26.2000007629395 | 396 Secondary | 10/28/2019
Bristol E;i::glm 00726 EEIESTT\'UTI\.HN. 6283 0019164 | STREAM Bridge | 1937 |0 -1 7 6 5 N N |FO 10/10/2018 |Posted |0 14 23 VDOT 20 18 177 Secondary | 10/28/2019
Bristol Norton 00000  MAIN AVENUE SW (8000 (0022441 | BENGES BRANCH Bridge | 1932 (0 -1 4 4 6 N T SD  |3/20/201% (Posted |0 27 40 City 23 25.8099906185303 | 2431 | Urban 10/28/2019
Bristol '{\:R:us::glm 00058 [JEB STUARTHWY | 1081 |0018881 | STRAIGHT BRANCH Bridge | 1830 |0 6 6 5 N N 6/15/2018 [Posted |0 27 40 VDOT 2 27.2099902370605 | 674 Primary | 10:28/2019
Bristol Lee County 00616 [ ROUTE 616 6014 (0010807 | WALLENS CREEK Bridge | 1932 (0 -1 6 6 3 N Y |FO 5/8/2019 |Posted [0 23 34 VDOT 85 14.1000003814697 [ 247 Secondary | 10/28/2019
Bristol Wythe County | 00734 QEBL—R‘L ¢ CH 6076 0019779 | CRIPPLE CREEK Bridge | 1832 |0 -1 6 5 6 N Y |FO 10/1/2018 | Posted |0 19 28 VDOT 42 15 120 Secondary | 10/28/2019
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Resources

Specific Local Concerns
Contact VDOT District Representatives

VDOT Districts

®  PBristol ®  Culpeper
Gary Lester, 276-696-3372 Lou Hatter, 540-717-2890
®  Salem ®  Staunton
Dean Hackett, 540-387-5311 Susan Hammond, 540-462-6990
® Lynchburg ®  Northern Virginia
Kenneth Martin, 434-856-8175 Juan Rocha Encinas, 703-259-2393

®  Richmond

Sean Nelson, 804-524-6096 ACOMACK
®  Hampton Roads o
E. Alex Jarrell, 757-956-2054 Ll A ey o\
" Fredericksbur ey ; o Sowwone 7 S rgen
_ . g " _pRISTOL e N SEREN™ M R o HAMPTON w10
Leslie Danovich, 540-899-4343 & o e il - N LS ROADS....
Bristol GRAYSON Galax i, Mamqmw" Danv% HALIFAX MECKLENBURG pna Franklirk Suffolk th
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QUESTIONS?
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